12-Lipoxygenase products attenuate the glutamate release and Ca2+ accumulation evoked by depolarization of hippocampal mossy fiber nerve endings.
Presynaptic correlates of evoked neurotransmitter release include a rise in cytosolic free calcium level and the calcium-dependent liberation of unesterified arachidonic acid. It has been proposed that lipoxygenase metabolites produced from arachidonic acid may constitute an endogenous feedback system for the modulation of neurotransmitter release. The results of the present study are in agreement with this hypothesis. It was demonstrated that membrane depolarization evoked the release of endogenous glutamate from hippocampal mossy fiber synaptosomes, as well as the accumulation of intraterminal free calcium. The presence of 12-lipoxygenase products attenuated both the induced release of glutamate and the increase in calcium content, whereas 5- or 15-lipoxygenase metabolites were ineffective. A role for lipoxygenase products in the negative modulation of mossy fiber secretion processes was further indicated by the observations that low concentrations of the lipoxygenase inhibitor nordihydroguaiaretic acid (0.1-10 microM) potentiated the glutamate release and calcium accumulation induced by membrane depolarization. Therefore, we suggest that 12-lipoxygenase metabolites provide a presynaptic inhibitory signal that limits neurotransmitter release from hippocampal mossy fiber terminals.